The oligotypic Irano-Turanian mustard genus Spryginia (Brassicaceae, Euclidieae) is revised in Iran and Afghanistan. Species composition and distribution within the region are clarified. Unlike previously believed, the genus includes two (not one) species in the studied area. Both S. afghanica and S. winkleri are distributed in Afghanistan while only the latter species occurs in Iran representing the first record of the genus for the country. Updated morphological descriptions, data on type specimens, ecology, phenology, and distribution map of both species within the studied area are provided. Spryginia winkleri is illustrated based on Iranian material. A modified generic key is also presented.
Introduction
Spryginia Popov (1923: 35 ) is a small genus of the mustard family (Brassicaceae or Cruciferae) endemic to the IranoTuranian Region of the Holarctic Floristic Kingdom (Hedge 1976 , Takhtajan 1986 ) and, more specifically, confined to the southern part of the Middle Asia (from eastern Kopet-Dagh to western Pamir-Alay Mountains within southern and eastern Turkmenistan, southern Uzbekistan, and southern Tajikistan) and northern to central Afghanistan. For over 40 years, Spryginia included only one species, the generic type, S. winkleri (Regel 1886: 612) Popov (1923: 35) (Schulz 1936 , Busch 1939 , Botschantzev & Vvedensky 1955 ), until Botschantzev (1966 demonstrated that more taxa are involved. All members of the genus are very close to each other morphologically and ecologically and can be separated based on the slight differences predominantly in indumentum and fruit characters (see the key below). For this reason, some authors treat certain Botshantzev's species as either subspecies (Vassilczenko & Vassilyeva 1986) or even synonyms (Yunusov 1978) of S. winkleri. Nonetheless, the genus is recognized usually as having seven species (Appel & Al-Shehbaz 2003 , Warwick et al. 2006 , Al-Shehbaz 2012 , one Afghan (S. afghanica Botschantzev (1966: 131) : Podlech 2012 , Breckle et al. 2013 and six Middle Asian (Kovalevskaya 1974 , Czerepanov 1995 . Of them, S. winkleri is the most widely distributed species covering the northern (Middle Asian) half of the geographic range of the genus and previously reported for Afghanistan (see below), and the other five are endemic to certain parts of western Pamir-Alay. All Spryginia species occupy open dry clayey slopes of foothills and predominantly lower mountain belt (Botschantzev 1966 , Kovalevskaya 1974 , Yunusov 1978 , Nikitin & Geldikhanov 1988 .
Representatives of Spryginia possess original combination of morphological features, viz annual, often rather robust habit; usually unevenly distributed, sometimes subsequently disappearing indumentum of simple or a mixture of simple and forked stalked trichomes; wide, entire to serrate-dentate, petiolate leaves; big violet or pink (occasionally white) flowers; inner stamens with connate filaments and linear, apiculate anthers with one theca well-and another underdeveloped; latiseptate (compressed to subterete), often torulose siliques (Popov 1923 , Botschantzev 1966 , Appel & Al-Shehbaz 2003 and therefore their generic placement can be identified relatively easily. However, tribal assignment and affinity of Spryginia has long been unclear. It was usually placed in Brassiceae DC. as a purported relative of habitually somewhat similar Moricandia Candolle (1821: 243) and Orychophragmus Bunge (1833: 7) (e.g., Schulz 1936 , Busch 1939 , Hedge 1968 , 1976 or, less often, in Hesperideae Prantl (in a traditional sense) with assumed affinity to Hesperis Linnaeus (1753: 663) , Clausia Kornuch-Trotzky (1839: 2), and Pseudoclausia Popov (1955: 18) (Botschantzev 1966) . This uncertainty was partly removed by the molecular phylogenetic studies (Couvreur et al. 2010 , Warwick et al. 2010 , German et al. 2011 which unambiguously indicated its placement in Euclidieae. Position of Spryginia within the tribe still needs elucidation: it could not be determined based on ITS phylogeny though according to the analysis of a chloroplast DNA marker trnL-F (German et al. 2011 ), it appears to be close to Strigosella Boissier (1854: 22) which makes morphological and biogeographical sense. The two genera share a number of characters: Strigosella is also represented by annuals with pink to violet (less often white) flowers, erect sepals, lacking median nectaries, fruits linear, many-seeded dehiscent, often latiseptate and falcate or coiled siliques, conical stigmas with connivent lobes, incumbent to oblique-incumbent cotyledons, sometimes flexuous inflorescence axis and united filaments of median stamens, etc. and it is most diverse in the Irano-Turanian Region. At the same time, it differs from Spryginia by denser, persistent, usually coarser and more branched indumentum, smaller flowers, non-saccate bases of lateral sepals, anthers with both thecae developed, etc. (Botschantzev 1972b , Al-Shehbaz et al. 2014 .
From the geographic viewpoint, Spryginia is studied pretty unevenly. While the data on the northern (Middle Asian) half of the generic distribution area are based on abundant material and appear sufficient (Botschantzev 1966 , Kovalevskaya 1974 , Yunusov 1978 , Nikitin & Geldikhanov 1988 , information on the southern part (Afghanistan and potentially Iran) is based on less numerous gatherings, apparently incomplete and quite controversial.
In particular, all gatherings from Afghanistan were first reported by Hedge (1968: 58) as S. winkleri though based on one of them, from the northeast of Bamyan Province (northernmost part of central Afghanistan, according to the division accepted in Flora Iranica), S. afghanica was shortly before that described by Botschantzev (1966) who mentioned the latter species as the only representative of the genus occurring in this country (which was the only option having the single specimen from Afghanistan at hand). This novelty was noted by Hedge (1968: 343) who also stressed that no other Afghan material was studied by Botschantzev. Although no comments were provided on the status of S. afghanica and no formal synonymy has been proposed, the species apparently was not accepted by Hedge. Accordingly, the identity of the rest of gatherings was left unchanged and additional collection, the first from NW Afghanistan (the west of Herat Province) was also cited as S. winkleri (Hedge l.c.: 343) . In contrast, this species was not included in more recent accounts on Afghanistan where S. afghanica is reported as the only species occurring in the country (Podlech 2012 , Breckle et al. 2013 . Hence, all available sources agree in reporting just one species of Spryginia for Afghanistan but no congruence is observed regarding its identity. By the present moment, this incongruence remained unresolved.
Another aspect is that based on the known geographical ranges of Spryginia representatives, the occurrence of the genus in Iran could also be expected. This suggestion is first of all based on the fact that S. winkleri is known since a long time from Kopet-Dagh of Turkmenistan just near the Turkmen/Iranian border (Vassilczenko 1948 , Nikitin 1965 , Botschantzev 1966 , Nikitin & Geldikhanov 1988 . Besides, the above-mentioned westernmost Afghan locality of either S. afghanica or S. winkleri (Hedge 1968: 343, as S. winkleri ) is also situated not so far (in about 60 km) from the border with Iran. The absence of any records of the genus from Iran seems, therefore, a matter of lack of relevant material from north-easternmost parts of the country rather than the true absence of Spryginia in the flora of Iran.
Material and Methods
For the present study, Spryginia collections were examined in the herbaria M (incl. MSB), W and partly LE. Images of Afghan specimens from E and KUFS available online via Royal Botanic Garden Edinburgh Herbarium Catalogue [2017] and JACQ Virtual Herbaria [2017] portals were also used. Information on the rest of original material of S. winkleri was considered as well based on the study of either specimens (LE, WU) or online images of those from K and P (The Kew Herbarium Catalogue 2006 , Global Plants [2017 , MNHN 2017).
Field investigations in NE Iran have been conducted in 2015-2016 and Spryginia was found in Zarrin Kuh Mountains north of Daregaz (Razavi Khorassan, Iran). Plants were studied in the wild and herbarium specimens were prepared which are deposited at FUMH. For identification, relevant sources were used such as Kovalevskaya (1974) , Yunusov (1978 ) and, especially, Botschantzev (1966 . The same publications were used as a template for preparing the updated generic key and morphological descriptions of both studied species. Nomenclature is given according to the Melbourne edition of the Code (McNeill et al. 2012) . 
results and discussion
Identification of Iranian and revision of Afghan Spryginia material revealed that based on the characters of indumentum it is clearly separated onto two groups. First of them comprised the specimens with inflorescence axis, usually leaves in the upper part (often throughout when very young), the proximal portion of pedicels and sometimes sepals in buds covered with minute, easily detached, patent, simple and 1(2)-forked trichomes. Plants with such indumentum confined to the northern and central Afghanistan, correspond the type and fit well the description of S. afghanica. Another group included specimens with long simple subappressed crisped trichomes in the apical part of inflorescence, pedicels and sometimes sepals of buds, occasionally with single, less crisped to straight long simple trichomes on pedicels and/or leaves. Relevant plants from Iran, northern and northwestern Afghanistan clearly represent S. winkleri. Hence, two species of Spryginia occur in the southern part of the generic distribution area. The widespread S. winkleri ranges from northeastern Iran, representing the first findings of the genus in the country, through northwestern to northern Afghanistan where it is partly sympatric with Afghan endemic S. afghanica which also reaches the central part of the country. Iranian findings are situated in some 10 km from the closest known localities in Turkmen part of KopetDagh. Details of distribution of both species within the studied region are given on the map (Fig. 1D ) and respective specimens are cited below.
In addition to the material from LE, M, MSB, and W, specimens studied online are also taken into consideration because in all cases it turned out to be possible to identify them. Most of such specimens are simply duplicates of those studied physically and three remaining gatherings revealed enough characters to be determined online, without knowing the details of indumentum. Two of them (E00372195 and KUFS 000755) were unambiguously identified as S. winkleri first of all due to the presence of broadly ovate to elliptic leaves typical for well-developed specimens of this species and not characteristic for another. The last one (E00372196) based on narrower leaves, strongly flexuous and, most important, shortly pubescent inflorescence axis could only be assigned to S. afghanica. Hence, all these gatherings are also cited and plotted on the map (Fig 1D) .
Conspectus of Spryginia in Iran and Afghanistan is given below. Somewhat updated (especially for S. afghanica) descriptions of both species are also provided. Besides, the key for all Spryginia species is presented having in mind that findings of other representatives of the genus within the studies area (especially Afghanistan on the border with Tajikistan and Uzbekistan) are still possible and all hitherto published identification keys are only available in Russian.
Conspectus of Spryginia in Iran and Afghanistan
Spryginia afghanica Botschantzev (1966: 131 Annual (10-)20-40(-55) cm tall. Inflorescence axis, often pedicels (lower part) and leaves in the upper part (very young leaves usually throughout, soon becoming glabrescent to completely glabrous), sometimes sepals (in buds) and seldom the whole stem pubescent with short (0.1-0.3 mm long) thickish patent, simple and 1(rarely 2)-forked, easily detached trichomes. Stems erect, stout, branched from the base or above, in the part of inflorescence usually slightly to profoundly flexuous. Leaves petiolate, 0.5-12.5 cm long (incl. petiole 0.1-2.5 cm), 0.1-3 cm wide; basal and lower cauline biggest and broadest (narrowly ovate, narrowly elliptic or broadly lanceolate), remotely dentate to entire, sometimes serrate, acute or obtusate, cuneate at base. Middle cauline leaves on shorter petioles, smaller and usually narrower; uppermost to linear-lanceolate or almost linear, predominantly entire, acute. Raceme 5-25(-30)-flowered, considerably elongated in fruit; pedicels divaricate-ascending, in flower 2.5-6, in fruit 3.5-8.7 mm long and 0.5-0.8 mm wide. Sepals linear, violet, (8-)9-12(-15) × 0.8-2.5 mm; petals 17-32 (claw 10-18 and blade 7-14) mm long and 3.5-7.5 mm wide. Inner stamens 10-18, outer 9-14 mm long; anthers, respectively, 2-3.5 and 2.8-4.2 mm. Siliques sessile or on a stout gynophore 0.5-0.8 mm, (4-)8-10.5 cm × 1.3-1.6 mm, subterete-compressed, falcate or coiled to 3 times, rarely almost straight; valves torulose, with obsolete thin midvein; style cylindrical, 1-1.5 (2-4 including narrowly conical stigma) mm long. Seeds oblong, 1.2-1.8 × 0.8-1 mm.
Distribution:-Afghanistan (northeast and northern part of the center); endemic. Annual (10-)20-50 cm tall. Inflorescence axis (throughout or only in the uppermost part), pedicels (often only in buds) and sometimes leaves and sepals (throughout or only at base) covered with long thin simple subappressed crisped, often intermingled trichomes; occasionally single, straight to slightly bent long (to 1 mm) simple trichomes may occur on pedicels and/or leaves. Stems erect, stout, branched predominantly from the middle, rarely from the base or simple, in the part of inflorescence sometimes slightly flexuous. Leaves petiolate, 1.5-14 cm long (including petiole to 4 cm), 0.15-7 cm wide; basal and lower cauline leaves biggest and broadest (ovate or elliptic to broadly or narrowly so), acute or, less often, obtuse, entire, remotely and minutely to coarsely repand-dentate or serrate, broadly to narrowly cuneate (occasionally subcordate in the biggest leaves) at base. Middle and upper cauline leaves similar to lower ones, on shorter petioles, in general, smaller and narrower (ovate or narrowly ovate to lanceolate, uppermost sometimes linear-lanceolate), predominantly entire and acute. Raceme to 32-flowered, considerably elongated in fruit; pedicels divaricate-ascending, in flower 3-10(-12), in fruit (4-)6-10(-15) mm long and 0.5-1 mm wide. Sepals linear, usually violet, (7-)10-12 × 0.9-2.7 mm; petals purple or rarely white, 16-30 (claw (9-)11-16 and blade 7-14) × (3-)4-6.5 mm. Inner stamens 10-16, outer 9-11.5 mm long; anthers, respectively, 2.5-3.2 and 3.5-4 mm. Siliques (3-)6-10(-12) cm × 1.5-2.5 mm, straight or, usually, falcate, compressed-subterete; valves torulose, with obsolete midvein; style cylindrical, 1-2 (to 4 with narrowly conical stigma) mm long. Seeds oblong, 1.8-2.4 × 0.8-1.3 mm.
Distribution:-Afghanistan (north and northwest), Iran (northeast), Tajikistan (south), Turkmenistan (south and east), and Uzbekistan (south). 
